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. mu.m and powd. amorphous silicate of divalent Zn, Cu, 
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(57)[SUMMARY] 


[OBJECT] 

To provide the reformed polyurethane elastic 
fiber which has anti-microbe and deodorant 
ability without impairing fabric property and 
even if it is dyed, retains these performance. 


[SUMMARY OF THE INVENTION] 

The amorphous silicate powder chosen out of 
bivalent heavy metal of zinc, copper, or nickel 
and the porous silica microcapsule which 
carried out the inclusion of the antimicrobial are 
mixed in the polyurethane polymer solution, 
fiber-formation of this solution is going to be 
carried out. 


[CLAIMS] 
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[CLAIM 1] 

The amorphous silicate fine particle selected 
out of bivalent heavy metal of zinc, copper, or 
nickel is mixed with the porous silica 
microcapsule to which the inclusion of the 
antibacterial agent 5 microns or less of the 
average particle diameter has been carried out, 
into the polyurethane polymer solution. 

The reformed polyurethane elastic fiber 
obtained by carrying out fiber-formation of this 
solution. 

[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the reformed 
polyurethane elastic fiber which comprised the 
anti-microbe * deodorizing property. 
The reformed polyurethane elastic fiber which 
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can be utilized for fields, such as the threads 
using the usual polyurethane elastic fiber, such 
as a cored yarn and a filament twist yarn, a knit 
fabric, and a nonwoven fabric, and which 
comprised the anti-microbe * deodorizing 
property besides the inherent elastic property is 
provided. 
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[PRIOR ART] 

Much means is proposed conventionally to mix 
the substance which comprised these 
properties and process in order to provide fiber 
or a fiber product anti-microbe or/ and 
deodorant ability. 

For example, in Unexamined Japanese 
Patent 54-147220, as an example of that which 
mixed into fiber the substance which comprised 
these performance, the method is revealed 
wherein copper or a copper compound is 
made to mix into acrylonitrile type fiber, and in 
Unexamined Japanese Patent No. 2-99606, the 
method wherein silicic acid zinc fine particle 
which consists of zinc oxide and silicon dioxide 
is mixed into a polyester fiber, and in 
Unexamined Japanese Patent No. 3- 59108, 
the method wherein inorganic and/or an organic 
germanium compound is mixed into synthetic 
fiber is disclosed. 

However, the trial which makes a 
polyurethane elastic fiber provide anti-microbe * 
deodorant property ability was not made at all. 
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[%WM&:L&1 bi-Z& [PROBLEM ADDRESSED] 
j§§] Fiber PRIOR ART mentioned the above is 

±%L1Zft*<D&mz£Zim svntnetic fiber - sucn as Polyester, polyamide, 

and polyacrylonitrile. 
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These fiber makes a product in itself as the 
thread and the knit fabric. 

In the case of clothes, it has been developed 
responding to the request from a health 
standpoint and on the application of contacting 
the direct body. 

However, from its characteristics, a 
polyurethane elastic fiber is used by the 
combination with the other nature and synthetic 
fiber, not making a knit fabric only by itself. 

That is, with a cored yarn thread, a 
polyurethane elastic fiber is made as a core and 
it covers by the cotton sliver, and with the 
filament twist yarn thread, the cotton yarn, the 
polyamide filament, etc. are covered making a 
polyurethane fiber as a core. 

When making a woven fabric, these cored 
yarn and a twist spun yarn are used alone, or it 
weaves with other fiber, and Also in a knitted 
fabric, it weaves with the other synthetic fiber 
etc., and usually the ratio for which it accounts 
in yarn and the knitted or woven textile of a 
polyurethane elastic fiber is very low. 

Therefore, conventionally it did not consider 
about providing an anti-microbe * deodorizing 
effect to the polyurethane elastic fiber itself, but 
only by provided anti-microbe * deodorant 
property ability for fiber used together at the 
time of covering or weaving. 


[0004] 

However, these inventors expected that even in 
the above working conditions, if they make the 
polyurethane elastic fiber itself comprise anti- 
microbe * deodorant property ability, the effect 
can be increased further, and, by providing 
anti-microbe * deodorant property ability to a 
polyurethane elastic fiber, when anti-microbe * 
deodorant property ability is not provided by 
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fiber used together at the time of cover or 
knitting weaving, a sustained release effect 
could be given to a product about this property, 
and this invention was reached as a result of 
research. 


[0005] 

These inventors examined earnestly for the 
purpose of obtaining the polyurethane elastic 
fiber which have anti-microbe * deodorant 
property ability, without impairing the inherent 
property which fiber itself has, and even when it 
dyed, whose effect is still demonstrated and it is 
excellent also in safety. 

As a result this invention was completed by 
carrying out suitable amount mixing of the 
amorphous silicate powder chosen out of 
bivalent heavy metal of zinc, copper, or nickel, 
and the porous silica microcapsule to which 
carried out the inclusion of the antimicrobial, in 
a polyurethane polymer solution, and carrying 
out fiber-formation. 


[0 0 0 6] 
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[SOLUTION OF THE INVENTION] 

This invention concerns on the reformed 
polyurethane elastic fiber obtained by mixing 
the amorphous silicate fine particle selected out 
of bivalent heavy metal of zinc, copper, or 
nickel, with the porous silica microcapsule to 
which carried out the inclusion of the 
antibacterial agent 5 microns or less of the 
average particle diameter, in a polyurethane 
polymer solution, and carrying out fiber- 
formation of this polymer solution. 


[0 0 0 7] 
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The polyurethane polymer solution used in this 
invention is a substantially linear polyurethane 
polymer solution which comprises so-called frail 
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segment and hard segment, and which is 
obtained from reaction in a polar solvent of the 
linear polyhydroxy compound which has a 
hydroxyl group at the terminal of, such as a 
polyether type, a polyester type, or a polyether * 
ester type, and an excessive diisocyanate 
compound, and chain extender which has two 
active hydrogen groups substantially. 

Neither a raw material, nor a manufacturing 
method is in particular limited. 

Moreover, the method of forming the 
reformed polyurethane elastic fiber of this 
invention using this polyurethane polymer 
solution may be well-known methods, such as a 
dry or a wet spinning method. 

And in particular the size is not limited. 

Moreover, in a polyurethane polymer solution, 
flatting agents, such as the titanium oxide, 
ultraviolet rays inhibitor, antioxidant usually 
used, etc. can be added. 


[0 0 0 8] 
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[0008] 

The porous silica microcapsule to which carried 
out the inclusion of the antibacterial agent used 
for this invention is obtained by immersing a 
globular form porous silica to an antibacterial 
agent solution, and drying, etc. As an 
antibacterial agent, the quaternary ammonium 
salt containing a silicon, a benzalkonium 
chloride, polyhexamethylene biguanide 
hydrochloride, a para chloro meta-xylenol, etc. 
are mentioned. 

In order to prevent that a nozzle stuffing and 
thread breakage occur at the time of fiber- 
formation, as for the porous silica microcapsule 
to which carried out the inclusion of this 
antimicrobial, it is preferable that it is 5 microns 
or less. 
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[0009] 

Moreover, as for amorphous silicate fine particle 
used with this invention, which was selected out 
of bivalent heavy metal of zinc, copper, or 
nickel, as the same as that of above-mentioned 
silica microcapsule porous, 5 microns or less of 
average particle diameter are preferable. 

As for the amorphous silicate fine particle of 
this heavy metal, that which was obtained by 
the method disclosed by the Unexamined 
Japanese Patent 2- 265644, and dried can be 
used, for example. 


[0 0 10] 

tr^m^mmmmtx 1 = 5 
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5 $, ? L K v- y * ^ >T ^ n * ^ ir 

^ft^J^J^(±, 5-10 fi 
fi% W tad -Cil^ £ ti 5 o 


[0010] 

In independent usage of the porous silica 
microcapsule to which carried out the inclusion 
of the antibacterial agent of an above, or an 
amorphous silicate fine particle, an effect is low 
as clear from a description of the Example 
mentioned later. Both are to be mixed and then 
the effect of this invention is obtained for the 
first time. 

In the mixing rate of a porous silica 
microcapsule and an amorphous silicate 
powder, it is preferable to mix so that a porous 
silica microcapsule and an amorphous silicate 
powder may be in the range of 1 : 5-1:10 by 
weight ratios. 

Moreover, the mixing rate of the total with the 
porous silica microcapsule with respect to a 
polyurethane polymer and an amorphous 
silicate powder is to be specified in 5- 
10weight% of the range. 


[0 0 1 1 ] 


[0011] 

In order to mix and carry out fiber-formation of a 
porous silica microcapsule and the amorphous 
silicate powder to a polyurethane polymer 
solution, any methods are possible such as, 
carrying out fiber-formation by adding these 
additives directly to a polyurethane polymer 
solution, or using the solvent of the same as a 
polyurethane polymer solution to disperse an 
additive previously, and carrying out injection 
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mixing of this dispersion liquid by constant 
degrees to a polyurethane polymer solution just 
before fiber-formation and carrying out fiber- 
formation, or in advance dispersing additives in 
1 part of the polyurethane polymer solution, and 
injecting this dispersion liquid in a polyurethane 
polymer solution by constant degrees just 
before spin-out and carrying out fiber-formation. 

The reformed polyurethane elastic fiber of 
this invention can be utilized for the multiple 
application of a polyurethane elastic fiber known 
conventionally, as mentioned above. 


[0 0 12] 
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[Example] 

Hereafter, the Example of this invention is 
specifically explained. 

However, this invention is not limited to this 
range. 

All the parts in an Example show weight part. 
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[0013] 

Size, strength, and the elongation were 
measured by the "polyurethane filament thread 
test method" issued in October, Showa 53, by 
Japanese chemical fiber association technical 
committee, Spandex technical subcommittee. 

Moreover, 300% modulus measured the 
tensile strength at the time of 300% extension 

(g/d). 

A measurement of deodorant ability was 
measured by the method in which a sample was 
dried at 70 degree C for 1 hour for predrying, 
and was exposed to the atmosphere of 
standard condition, and the 1 hour process of 
the 10g of the samples was carried out in the 
atmosphere which sealed the concentration of 
trimethylamine 100 ppm, 100 ppm of hydrogen 
sulfides, and ammonia 100 ppm in, 3-liter Tedlar 
bag. 
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The change of the gas concentration after the 
process was measured and calculated by the 
following formula. 

Deodorizing percentage (%) =[(initial stage gas 
concentration-residual gas 
concentration)/(initial stage gas concentration)] 

* 100 

[0014] 

The antimicrobial activity was measured by the 
number measuring method of microbes of the 
working effect evaluation test manual of the 
antibacterial deodorization processing product 
of a fiber product sanitary finishing conference. 
The method is as follows. 

[0015] 

The number measuring method of microbes 

The Staphylococcus aureus (Staphylococcus 
aureus IFO 12732) was made into test microbial 
cells, and culture preparation of this was 
carried out so that it might usually be set to 5-30 

* 105 pieces/ml by the bouillon media, in 
advance, and this was an examination bacteria 
suspension. 

It inoculated homogeneously 0.2 ml of these 
suspensions in 0.2g of the samples in the vial 
container with a screw which had been 
sterilized. 

20 ml of sterilization buffer physiological 
saline solutions was added after 18 hour 
stationary culture at 35-37 degree C, in a 
container, by shaking strongly 25 to 30 times 
with the amplitude of about 30 cms, by hand, 
the living microbe of the test was dispersed in 
the liquid. 

The dilution series was made with a 
sterilization buffer physiological saline solution, 
from this microbe-dispersed liquid, and 1 ml of 
the dilution liquid of each step was put into each 
sterilization Petri dish, and about 15 ml mixing 
dilution flat plate of a standard agar medium 
was prepared (flat plate 2 sheet was prepared 
per same dilution). 

After cultivating this for 24 to 48 hours at 35- 
37 degree C, the grown colony count was 
measured, the dilution multiple was multiplied, 
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and the number of living microbes in a sample 
was calculated. 

The dilution multiple is that which was on the 
basis of the microbe dispersion liquid in a 
culture container, and was calculated from the 
following formula. 

Number of living microbes = colony count 
*20* dilution multiple And as for the evaluation 
of an effect, the increase and decrease 
deviation was calculated by the following 
formula on the basis of the number of mean 
bacteria of unprocessed standard cloth and 
sample 3 test substance, and 1.6 or more the 
was considered as having antimicrobial effect. 

[0016] 


[Equation 1] 


Increase and decrease deviation = ... 

A: Average number of microbes collected dispersely, right after inoculation of 
test microbe on unprocessed standard cloth 

B: Average number of microbes collected dispersely, after 18 hour-culture after 
inoculation of test microbe on unprocessed standard cloth 
C: Average number of microbes collected dispersely, after 18 hour-culture after 
inoculation of test microbe on the sample 


[0 0 17] 
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Example 1 
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W-tyft^m. 2,000 <D#y r h 
7 / =f-U>-^—r-;u^f y =r— 
2,644 m^ML. 4, 4' - v 5 
7 x.=-)V* Z^i/j yisT% — 
b 595 n&Bifc®fflz]XlZ.. 
N 2 #S^T 80~90°CC* 60 ft 

Mtmfczvxyutf 

3,239 Ifl-CfcJKLfc. SiJfcM 

6,747 S^fl-y^T^ 8 
KB, i?i^/-yV7 5 V 1 g|5 

cd^^(^ r <oi80Mfr#y utf y 

27% /Ky 
ft^£#fc 0 tfy-^-y-^ 

20%zk^£«^?LJCv' y 
#Kitfll, 49% ft 

^^-ffcWiS 2.2 

^co^uc^y #w * 

5) 4 1 

^ (o m\tmbt> *h % s $s ^ 

M, KD-211) (WTMs 

WBtl&ftt5) 36 g&£v* 
^f/^A7; K 100 g|Jl- 

y 100 mztt 

LffitottAi* o.5 g&, mmn 

B# 4.5 ^^fil-a-C^A^tLS 

K^fRSriilS 0.1m/mCO?Lfl 
3?L$c 20 ffi<B*fofen& 
ctOS^^L 140 t~-^ 

wtj? y * u 9 isws&m. (nn 
2) sr#yt. zom&ttmm 

140 (d), 1.275 (g/ 

d), #fi 554 (%), 300% 
*i?zL7X 0.311 (g/d) t? 


To polytetra methylene ether glycol 2,644 
parts of average molecular weight 2,000,4,4'- 
diphenylmethane diisocyanates 595 parts was 
added to the reaction vessel, stir reaction was 
carried out at 80-90 degree C in the 
atmospheres of N2 for 60 minutes, the 
prepolymer was created, and diluted by 3,239 
parts of dimethylformamides. 

The solution of dimethylformamide 6,747 
parts, ethylenediamine 8 parts, and 
diethanolamines 1 part, prepared separately, 
this solvent dilution prepolymer was added and 
carried out stir reaction, and viscous 
concentration 27% polyurethane polymer 
solution of was obtained. 

Aqueous solution of 20% of 
polyhexamethylene biguanide hydrochloride 
was immersed to a globular form porous silica, 
and it was made to dry. 

4 parts of the porous silica microcapsules of 
2.2 microns of average particle diameters made 
to include 49% ( additive A, hereafter ) and 36 
parts of the amorphous silicate powder which 
consist of the zinc oxide of 1 micron of average 
particle diameters ( Rasa Industries, Ltd., brand 
name KD-211) ( additive B, hereafter ) were 
made to disperse in 100 parts of 
dimethylformamides, and this distribution 
solution was added just before fiber-formation 
in such a way that additive A was added 0.5 
parts and additive B was added 4.5 parts to 100 
parts of polyurethane polymers. 

From the spinnerets equipped with 20 holes 
each having the diameter of the pore size 0.1 m 
/m, the wet spinning was carried out to this 
solution, and the 140-denier polyurethane 
elastic fiber (sample 2) was obtained. 

This physical property were fineness 140 (d), 
the strength 1.275 (g/d), elasticity 554(%), and 
the 300% modulus 0.311 (g/d). 
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[0018] 

The 140-denier polyurethane elastic fiber 
(sample 1) which spun out without adding 
additive A and additive B for a comparison was 
obtained. 

This physical property were fineness 144 (d), 
the strength 1.361 (g/d), elasticity 575(%), and 
the 300% modulus 0.321 (g/d). 

Even when compared with the sample 1, the 
physical property of the sample 2 which added 
the additive was not deteriorated. 
Moreover, a bath ratio 1:50, 2% (o. w.f.) of acid 
dyes, and about 3.0% of acetic acid were added 
to the sample 2 using the acid dye ( Nippon 
Kayaku K.K., Kayanol Blue N2G), and after 
about 30 minutes dyeing at 90 degree C, a hot 
water rinsing and washing in water were carried 
out, and the dyed polyurethane elastic fiber 
(sample 3) was obtained. 

The polyurethane elastic fiber (sample 4) 
dyed by dyeing a sample 1 by the acid dye 
similarly was obtained. 

Sample 1, 2, 3, and 4 were washed in the 
manner according to JIS0217 - 1976 " display 
symbol and display method, about the handling 
of a fiber product " 2.2(1) washing method 103, 
and Antimicrobial activity examination of 0 and 
10 times washing was carried out and 
deodorant ability with respect to trimethylamine 
and hydrogen sulfide was measured about 
sample 1,2,3, and 4, and the result is shown to 
Table 1. 


[0019] 


[^1] 


[Table 1] 
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Upper Half: 

Left Column (Sample No.): 
Sample [1-4] 

Top Two Rows (Categories), Top to Bottom, Left to Right: 

Antimicrobial Activity; Increase and decrease deviation, washing 0 times; 

Evaluation; Increase and decrease deviation, washing 10 times; Evaluation 
Left Column of "Evaluation" : 

Negative; Positive; Positive; Negative 
Right Column of "Evaluation": 

Negative; Positive; Positive; Negative 

Lower Half: 

Left Column (Sample No.): 
Sample [1-4] 

Top Three Rows (Categories), Top to Bottom, Left to Right: 
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Deodorant ability 

Trimethylamine (p.p.m.); Hydrogen sulfide (p. p.m.) 

At 0 minutes; After 60 minutes; Degree of deodorant effect (%); At 0 minutes; 
After 60 minutes; Degree of deodorant effect (%) 
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[0020] 

The reformed polyurethane elastic fiber which 
added additive A and additive B in the 
polyurethane polymer solution has comprised 
anti-microbe * deodorant property ability 
regardless of the existence of coloring 
compared with the non-mixed goods of sample 
1 ,4, clearly from the result of Table 1 . 

These properties were not lost even by 
washing. 


[0021] 

Example 2 

To 100 parts of dimethylformamides were made 
to disperse additive A 7 parts and 45.5 parts of 
additive B in advance, To 100 parts of the 
polyurethane polymers obtained like Example 1 
just before fiber-formation, was carried out 
mixed addition in such a way that additive A 
might be 1 part and additive B might be 6.5 
parts. 

The 140-denier polyurethane elastic fiber 
(sample 5) was obtained. 

This physical property value was fineness 
142 (d), the strength 1.269 (g/d), elasticity 
560(%), and the 300% modulus 0.322 (g/d). 

Moreover, the dyeing process of the sample 5 
was carried out like Example 1, and the sample 
6 was obtained. 

To 100 parts of dimethylformamides were made 
to disperse similarly additive A 9 parts and 51 
parts of additive B in advance, Just before 
fiber-formation, to 100 parts of polyurethane 
polymers was carried out mix addition in such a 
way that additive A might be v 1.5 parts and 
additive B might be 8.5 parts. 
The 140-denier polyurethane elastic fiber 
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8.5 /£ 3 J: 5 J- ^-a ftsfln (sample 7) was obtained. 

L 140 — /KDzKy # u- This physical property value were fineness 

^ o«tttt»t«« 141 ( d ) , 58 °< % >- and £ e f 0% modulus ° f 3 * 1 (g /d >- , 7 

a* i* 1 41 n r I / a \ # Moreover, the dyeing process of the sample 7 

3fig 1.410 ( g / d ), #£580 was carrjed out Hke Exarf1 p| e 1( and the samp | e 

( % ) , 300 % =l y * 8 was obtained. 

0.341 (g/d) T:h^>ti 0 An antimicrobial activity and deodorant ability 

7 1 Ipl^td^-fe^L were measured about samples 5-8, like 

S LtW 8 Srfffco K$45~8 Example 1, and the result is shown in Table 2. 

[0 0 2 2] [0022] 

im 2 ] [Table 2] 
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Upper Half: 

Left Column (Sample No.): 
Sample [5-8] 

Top Two Rows (Categories), Top to Bottom, Left to Right: 

Antimicrobial Activity; Increase and decrease deviation, washing 0 times; 

Evaluation; Increase and decrease deviation, washing 10 times; Evaluation 
Left Column of "Evaluation" : 

Positive; Positive; Positive; Positive 
Right Column of "Evaluation": 

Positive; Positive; Positive; Positive 

Lower Half: 

Left Column (Sample No.): 
Sample [5-8] 

Top Three Rows (Categories), Top to Bottom, Left to Right: 


02/06/05 


17/25 


(C) DERWENT 


JP5-33217-A 


TO-OOffVUSOOSQ 

$ 

DERWENT 


Deodorant ability 

Trimethylamine (p.p.m.); Hydrogen sulfide (p.p.m.) 

At 0 minutes; After 60 minutes; Degree of deodorant effect (%); At 0 minutes; 
After 60 minutes; Degree of deodorant effect (%) 
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[0023] 

From the result of Table 2, even when it 
changes the additional amount of additive A 
and additive B, the reformed polyurethane 
elastic fiber does not have trouble in physical 
property value, either, and compared with 
sample 1,4 of Table 1, anti-microbe * deodorant 
property ability was improving remarkably. 

[0024] 

Comparative Example 1 

100 parts of dimethylformamides were made to 
disperse 5 parts only of additive A in advance, 
using the polyurethane polymer solution 
obtained like Example 1, and it mixed so that 
additive A might become 0.5 parts and 0.3 parts 
to 100 parts of polyurethane polymers just 
before fiber-formation, and fiber-formation of 
each polyurethane polymer solution was carried 
out like Example 1. 

The 140-denier polyurethane elastic fiber 
(samples 9, 10) was obtained. 

The physical property were fineness 141 (d), 
the strength 1.413 (g/d), elasticity 578(%), and 
the 300% modulus 0.341 (g/d) by the sample 9, 
and were fineness 140 (d), the strength 1.288 
(g/d), elasticity 575(%), and the 300% modulus 
0.325 (g/d) by the sample 1 0. 

As a thread quality, it was normal. 

Anti-microbe * deodorant property ability was 
measured about each sample, and the result 
was shown in Table 3. 
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Upper Half: 

Left Column (Sample No.): 

Sample [9, 10] 
Top Two Rows (Categories), Top to Bottom, Left to Right: 

Antimicrobial Activity; Increase and decrease deviation, washing 0 times; 

Evaluation; Increase and decrease deviation, washing 10 times; Evaluation 
Left Column of "Evaluation" : 

Negative; Positive 
Right Column of "Evaluation": 

Negative; Positive 

Lower Half: 

Left Column (Sample No.): 
Sample [9, 10] 

Top Three Rows (Categories), Top to Bottom, Left to Right: 
Deodorant ability 
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Trimethylamine (p.p.m.); Hydrogen sulfide (p.p.m.) 

At 0 minutes; After 60 minutes; Degree of deodorant effect (%); At 0 minutes; 
After 60 minutes; Degree of deodorant effect (%) 
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Clearly from Table 3, although an antimicrobial 
activity was given, as for the polyurethane 
elastic fiber which mixed an additive A 
independent in the polyurethane polymer 
solution, when 0.5 parts of additive A to 100 
parts of polyurethane polymers were mixed, the 
ratio was low and the deodorant ability with 
respect to a hydrogen sulfide could not be 
found. The desired object cannot be realized 
only by having mixed additive A independently. 
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Comparative Example 2 
50 parts of only additive B were dispersed to 
100 parts of dimethylformamides in advance 
using the polyurethane polymer solution 
obtained like Example 1, and it mixed so that 
additive B may become 7.5 parts and 5 parts to 
1 00 parts of polyurethane polymers just before 
fiber-formation, and fiber-formation of each 
polyurethane polymer solution was carried out 
like Example 1 . 

The 140-denier polyurethane elastic fiber 
(samples 11 and 12) was obtained. 

The physical property were fineness 142 (d), 
the strength 1.269 (g/d), elasticity 560(%), and 
the 300% modulus 0.322 (g/d) by the sample 
11, and were fineness 140 (d), the strength 1.36 
(g/d), 575% of elasticities, and the 300% 
modulus 0.328 (g/d) by the sample 12. 

As a thread quality, it was normal. 

Anti-microbe * deodorant property ability was 
measured about each sample, and the result 
was shown in Table 4. 
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[Table 4] 
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Upper Half: 

Left Column (Sample No.): 

Sample [11, 12] 
Top Two Rows (Categories), Top to Bottom, Left to Right: 

Antimicrobial Activity; Increase and decrease deviation, washing 0 times; 

Evaluation; Increase and decrease deviation, washing 10 times; Evaluation 
Left Column of "Evaluation" : 

Negative; Negative 
Right Column of "Evaluation": 

Negative; Negative 


Lower Half: 

Left Column (Sample No.): 
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Sample [9, 10] 

Top Three Rows (Categories), Top to Bottom, Left to Right: 
Deodorant ability 

Trimethylamine (p. p.m.); Hydrogen sulfide (p.p.m.) 

At 0 minutes; After 60 minutes; Degree of deodorant effect (%); At 0 minutes; 
After 60 minutes; Degree of deodorant effect (%) 


[0 0 2 9] 

«4^5)W?)i^D<, maw 

[0 0 3 0] 

=f ft is * f - * iv A T 5 K 

100 mzttLW&mA& 9 n, 

100 gfil^LiiOttA^ 
1.5 mmBti^ 8.5 gBldfc 

0.1mm<fr<7)?Li£6{[§£W 

40 x^i— yuwefeK^y £ ^9 

^ 14 f r ^-/i/©t>fp>*'e 

ML^ 14 

Kife £ 30 <t~—!V1t4 n 
£1:1 ffa&X's^TJ X h 

30 JE£f*SLfc 0 


[0029] 

Although deodorant ability was given, the 
polyurethane elastic fiber which mixed only 
additive B was deteriorated in terms of an 
antimicrobial activity and could not achieve the 
desired objective by mixing of only additive B, 
clearly from Table 4. 


[0030] 

The example of application 
Additive A 9 parts and 51 parts of additive B 
were dispersed to 100 parts of 
dimethylformamides in advance. Mixed addition 
of the dispersion liquid was carried out in the 
polyurethane polymer solution obtained like 
Example 1 so that additive A may become 1.5 
parts and B, 8.5 parts to 100 parts of. 
polyurethane polymers just before fiber- 
formation. 

From the spinneret with 6 holes each having 
a diameter of 0.1 mm (phi) the 40-denier 
reformed polyurethane elastic fiber was 
obtained by the wet spinning method. 

The thread which was covered with the nylon 
thread of 14 deniers of S twistings which make 
this reformed polyurethane elastic fiber as a 
core, and are not carrying out the anti-microbe * 
deodorizing process, and was further double- 
covered with the nylon thread of 14 deniers of Z 
twistings was made by the well-known method. 

Trial weaving of 30 pairs of panty hoses was 
carried out with this yarn and 30 denier nylon 
yarn by the panty hose knitting machine by 1:1 
yarn feeding. 

Based on "the display symbol and the display 
method, about the handling of a fiber product" 
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JIS L0217-1976 2.2(1) washing method number 
103, wash of each of these sample was carried 
out 0, 10, 20, 30, 40, and 50 times. 
A size 10cm*10cm sample is extracted from a 
leg part each time, and anti-microbe * 
deodorant property ability was measured, and it 
was shown in Table 5. 

In addition, the weight ratio for which the 
reformed polyurethane elastic fiber in this 
sample accounts was about 15%. 
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Top Row, Left to Right: 

Antimicrobial Activity; Deodorant Ability 
Second Row, Left to Right: 

Number of Times of Wash 

Increase and Decrease Deviation 

Evaluation 
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Ammonia (p. p.m.) 

At 0 minutes; After 60 minutes; Degree of deodorant effect (%) 
Hydrogen Sulfides (p.p.m.) 

At 0 minutes; After 60 minutes; Degree of deodorant effect (%) 
Column of "Evaluation": 
Positive [all of them] 
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As clear also from this example of application, 
the controlled release-effect appeared about the 
anti-microbe * deodorizing performance which 
the reformed polyurethane elastic fiber has, 
though other fiber which does not have anti- 
microbe * deodorizing performance in the 
reformed polyurethane elastic fiber was 
covered. It is practical. 
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[EFFECT OF THE INVENTION] 

Clearly according to above-mentioned Example 
and application example, with this invention, the 
reformed polyurethane elastic fiber to which is 
carried out fiber-formation after mixing the 
amorphous silicate fine particle selected out of 
bivalent heavy metal of zinc, copper, or nickel 
with the porous silica microcapsule to which is 
carried out the inclusion of the antibacterial 
agent of 5 microns or less of average particle 
diameters, in the polyurethane polymer 
solution, anti-microbe * deodorant property 
ability is given sufficiently, without impairing a 
physical property, and these performance are 
not lost even when it dyes, and, even when it 
uses with other non-anti-microbe * non- 
deodorizing fiber, the controlled release-effect is 
exhibited. Such a reformed polyurethane elastic 
fiber can be provided. 


02/06/05 


24/25 


(C) DERWENT 


